Leptin and insulin induce mutual resistance for nitric oxide synthase III activation in adipocytes.
Obesity-induced hyperleptinemia is frequently associated with insulin resistance suggesting a crosstalk between leptin and insulin signaling pathways. Our aim was to determine whether insulin and leptin together interfere on NOS activation in adipocytes. We examined insulin and leptin-induced nitric oxide synthase (NOS) activity, protein amount and NOS III phosphorylation at Ser(1179) in isolated epididymal adipocytes from rat, in the presence or not of inhibitors of kinases implicated in insulin or leptin signaling pathways. Insulin or leptin induced NOS III phosphorylation at Ser(1179) leading to increased NO production in rat adipocytes, in agreement with our previous observations. When insulin and leptin at a concentration found in obese rats (10 ng/ml) were combined, NOS activity was not increased, suggesting a negative crosstalk between insulin and leptin signaling mechanisms. Chemical inhibitors of kinases implicated in signaling pathways of insulin, such as PI-3 kinase, or of leptin, such as JAK-2, did not prevent this negative interaction. When leptin signaling was blocked by PKA inhibitors, insulin-induced NOS activity and NOS III phosphorylation at Ser(1179) was observed. In the presence of leptin and insulin, (i) IRS-1 was phosphorylated on Ser(307) and this effect was prevented by PKA inhibitors, (ii) JAK-2 was dephosphorylated, an effect prevented by SHP-1 inhibitor. A mutual resistance occurs with leptin and insulin. Leptin phosphorylates IRS-1 to induce insulin resistance while insulin dephosphorylates JAK-2 to favor leptin resistance. This interference between insulin and leptin signaling could play a crucial role in insulin- and leptin-resistance correlated with obesity.